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We Claims 

1. A control apparatus for a niod.ulated power supply comprising: 
an input for receiving a modulating signal; 
5 a first ceding unit which is arranged to recei\re the 

modulating signal, and to generate a first control signal for 
controlling a first switching stage, the first control signal 
being related to -he value of the modulating signalm- 
an error determining unit which is arranged to determine an 
10 error signal resulting from the difference between the modulating 
signal and the first connrol signal; 

a second celling unit which is arranged to receive the error 
signal and to generate a second control signal for controlling a 
second switching stage, the second control signal being related to 
15 the value of the error signal - 

2 - A control apparatus according to claim 1 wherein the second 
coding unit has a set of possible coding values which are 
substantially distributed across the range of the error signal - 

20 

3 . A control apparatus according to claim 1 wherein the first 
coding lanit comcrises a pl\irality of phases, the first control 
signal comprises a set of control signals for the phases and the 
first switching sstage comprises at least one switching device per 

25 phase. 

4. A control c-.pparatus according to claim 3 wherein the error 
determining unit is arranged to sum contributions of the set of 
control signals c-n a periodic basis . 

30 

5 . A control cipparatus according to claim 4 wherein the error 
determining unit: is further arranged to filter the sum of 
contributions of the set of control signals before comparison with 
the modulating signal. 
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6 , A control apparatus according to claim 1 wiierein the second 
coding unit comprises a plxorality of phases, -the second contz-ol 
signal comprises a set o£ set of control signals for the phases 

5 and the second STi^itching stage comprises at least one switching 
device per phase . 

7. A control aijparatns according to claim 1 further comprising 
a time delay .el^-snt for delaying the modulating signal whereby to 

10 time align corresiponding parts of the modulating signal and the 
first control sig^aal. 

8- A control aipparatus according to claim 1 further comprising 
a time delay element for delaying the first control signal whereby 
15 to time align eozresponding- parts of the first control signal and 
the second control signal. 

9. A control apparatus according to claim 1 further comprising 
a third coding miit which is arranged to receive a further error 
20 signal formed by the difference between the error signal and the 
second control signal and to generate a third control signal for 
controlling a tldrd switching stage, the third control signal 
being related to the value of the further error signal . 

25 10- A control apparatus according to claim 1 further comprising 
M coding units arranged in parallel with one another, a processing 
unit which is arranged to generate M modified modulating signals, 
each coding unit being arranged to receive one of the modified 
modulating signals and wherein each • of the coding units comprises 

30 a set of quantisation levels which are used to . code the modified 
modulating signal and the M modified modulating signals are offset 
from one another by substantially 1/M of a quantisation level. 



22 

11. A contirol ai)parat;us according to claim 10 wh-erein, for even 
values of tlia processing' unit is arranged to generate M/2 
modified modulating signals having a positive offset of 
substantially 1/:>M of a qiiantisation level and W2 modified 
modulating signals having a negative offset of substantially 1/2M 
of a cpiauntisation level , 

12 . A control apparatus according to claim 11 wherein the 
processing unit is arranged to alternate between applying a 
positive offset and a negative offset on a periodic basis - 

13. A control apparatus according to claim 12 wherein each 
coding unit has :JT phases and the processing unit is arranged to 
alternate between applying a positive offset and a negative offset 
after every N samples of the modulating signal - 

14. A modulated sujyply incorporating the control apparatus of 
claim 1, ' 

15 - A modulated power supply according to claim 14 wherein each 
coding unit has an output stage which includes am. inductor and 
wherein the valuet of the inductor is proportional to the relative 
ranges of the first and second coding units. 

16 - A modulated power supply according to claim ' 15 wherein at 
least one of the first and second coding units comprises a 
plurality of ph^LSes and the value of the inductor is further 
proportional to the relative number of phases in the first and 
second coding units, 

17 , A modulated power supply according to claim 14 wherein the 
modulating input signal is an envelope of a signal for processing 
by a power aitrpld.fier and an output of the power supply forms a 
power supply for the power amplifier. 
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18- A power aitiijlif ier comprising an amplifying device and a 
modulated power supply according to claim • 14, wlierein tiie 
amplifying device lias an input for receiving an input signal for 
5 amplification, wberein an envelope level of the input signal is 
fed to the power supply a.s the modulating input signal and an 
output of the pcwer supply forms a power supply for the power 
amplifier. 

10 19. A wireless base station comprising a power amplifier 
according to claiin. 18 . 



20. A method cf generating a power supply signal using a 

modulated power supply comprising: 
15 receiving a modulating signals- 

receiving tJie modulating signal at a first coding unit and 

generating a first control signal for controlling a first 

switching stage, the first control signal being related to the 

value of the modulating signal? 
20 determining an error signal resulting from the difference 

between the modulating signal and the first control signal; 

receiving the error signal and generating a second control 

signal for controlling a second switching stage, the second 

control signal being related to the value of the error signal- 

25 

21- A power supjaly signal resulting from the method of claim 20. 

22 . A computer program product for implementing a method of 
controlling operation of a modulated power supply, the computer 
30 program product comprising instructions which are arranged to 
cause a control spparatus of the supply to: 
receive a modulating signal; 



24 



' receive the modulating signal and generate a first control 
signal for controlling a first switching stage, the first control 
signal being related, to the value of the modulating signal; 

determine an error signal resulting from the d.if fer ence 
5 between the modulating signal and the first control signal; 

receive the: error signal and generate a second control 
signal for controlling a second switching stage, the second 
control signal being related to the value of the error signal. 

10 23. A control apparatus for a modulated power supply coir^prising: 
an input foD: receiving a modulating input signal? 
a processiag unit which is arranged to receive the 
modulating signal and to generate M modified modulating signals; 

M coding ur.its arranged in parallel with one anotiher, each 
15 coding unit being arranged to receive one of the modified 
modulating, signiils- and to generate a. control signal for 
controlling a swi.tching stage, the control signal being related to 
the value of the modified modulating signal; 

wherein ea::h of the coding units comprises a set of 
20 cjuantisation lev€!ls which are used to code the modified modulating 
signal and the M modified modulating signals are offset from one 
another by substsrntially 1/M of a quantisation level. 

24. A control apparatus according to claim 23 wherein, for even 
25 values of M, tfce processing unit is arranged to generate M/2 

modified modulating signals having a positive offset of 
substantially 1/ 2M of a quantisation level and M/2 modified 
modulating signals having a negative offset of substantially 1/2M 
of a quantisation level. 

30 

25. A control ^ipparatus according to claim 23 wherein, for odd 
values of M, the processing unit is arranged to generate CM-1) /2 
modified modulating . signals having a positive offset of 
substantially 1/2M of a cfuantisation level and (M-1) /2 modified 
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.modulating signal:; liaving a ixegative offset of sxabstatitially 1/-2M 
of a cjuantisation level. 

26. A control apparatus according to claim '23 wherein tlie 
5 processing unit is axrajciged to alternate between applying a 
positive offset a:id a negative offset on a periodic basis. 

27- A control apparatus according to .claim 2 6 wherein each, 
coding unit has IT phases and the processing unit is arranged to 

10 alternate between applying a positive offset and a negative offset 
after every N samples of the modulating signal. 

28- A modulated supply incorporating the control apparatus of 
claim 23 . 

15 

29 - A method c»f generating a power supply - signal using a 
modulated power supply comprising M coding, units arranged in 
parallel with one another/ each coding unit having a set of 
quantisation levels, the method comprising: 
20 receiving a modulating input signal; 

generating H modified modulating signals; 

applying the modified modulating signals to the M coding 
units, each codi.ng \anit being arranged to receive one of the 
modified modulating sigmaXs and to generate a control signal for 
25 controlling a switching stage, the control signal being related to 
the value of the 'modified modulating signal; 

wherein the H modified modulating signals are offset from 
one another by substantially 1/M of a quantisation level. 

30 30. A power supiply signal resulting from the method of claim 29. 



31. A computer program product for implementing the method of 
claim 29 . 
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32- A control apparatus for a modulated, power supply comprising: 
an input for receiving a modulating input signal; 

M coding units arranged in parallel with one another, each 
coding unit being arranged to receive the modulating signal and. to 
5 generate a conrrcl signal for controlling a switching stage, the 
control signal 'being related to the value of the modified 
modulating signal ? 

wherein eacih of the coding units comprises a set of 
qriantisation levels which are used to code the modified modulating 
10 signal and the s^^ts of quantisation levels of the M coding units 
are offset from one another hy substantially 1/M of a quantisation 
level - 

33- A method of generating a power supply signal using a 
15 modulated power supply coirgprising M coding units arranged in 

parallel with one another , each coding .unit having a , set of 
cjuantisation levels, the method con^rising: 
receiving a modulating input signal; 

applying the modulating signal to the M coding units, each 
20 coding unit being- arranged to receive the modulating signal and to 
generate a control signal for controlling a switching stage, the 
control signal being related to the value of the modified 
modulating signaH ; 

wherein th6^ sets of iguantisation levels of the M coding 
25 units are offset from one another by substantially 1/M of a 
quantisation levesl. 

34.- A power supply signal resulting from the method of claim 33. 

30 35- A computer program product for implementing the method of 
claim 33 , 



